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[!»*« 7 1 
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«; K tJ^ -t 7^ y jc u 9 ( Mortierella ) «l-JK-r^«±t»;*-'b}StliL;t^)C7)-C*;i.lS* 
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[W*^ 1 0 ] 

^1 ^ft flg as ^ , 2-'e: r 9 ^ h' >^i^m'^ L/z v >; -t >; k * 5 ^ ;u%JiJ.± 

[ If * a 1 11 

( If * 11 1 21 

( If * 1 3 1 

BI*lVXz.(DSL^x(ceHi-S^#>JXz.^$<O^E*Xlia:lifi^fflS:*-t*W*«l~12 
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[ IS * « 1 6 ] 

, mm. rm. mmti • ^t-^jcoffiTust-r -s^B&xiiefciif^ffl s-*-t-5ii*Jii5ia«<o 

a ^ % o 

1 7 ] 

I it * JI 1 8 1 

MfiK***. An^S a^K!^ X l± ESI Mfig^ -C * S 1 - 170 -r IfifcCoafiS:^ o 10 

[lll*Jl 1 9 1 

lit *Ji 2 0 1 

fiStSiflJ^co-^Bt L < li^ SB-7>f r 7 ^ K > ^ "C * * , h >J 'J -t >; K , V > )!& S U < ii 
» lit g r * ^ » jIt ]Ci 19 {c ffi « (7> p°n a fig !^ o 

2 1 1 

2-'(2: r 7 + K > m i» L \ 'J 'J -t V K f * ^ * JR20tc IB « O fi: p°b ^ 20 

o 

2 2 1 

1^ alias 6 ~ 12ffl S-*-r*ll&)!*K:6-P)S(fiX7tfc«7>-eab'S)W*:«21{cffi« 

0 A b's m ^ o 
\^^-m. 2 3 1 

'I'ilfliflSK**, ^^Sfc8iS4:5fr-r*flg)t&K*»<bS(drti;t<><0-C*>*if^«22Uie«O:t: 

p°B a fiS: o 

1 IB * JR 2 4 1 

M fiS 1 . 3-^5: (Cf fft IS JK K tJS 2-'e (C r 9 + K > K # i» L 7t h V U -fe U K «• 0. 00 
iSixJii.±'&*i- c: t t i- s AB°nafi£t;o 30 

[iff^JR 2 5 ] 

«t'ISffi'fl&K*«, ^«|l&6~ 12^0 * 1- flilS^-*^ <b jllf ti/c t O T * ^ ffi^;cS24tc|a$g 
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[it*JS 2 6 ] 

im^m 2 7 ] 
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I IS * Jl 2 8 1 40 
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t!i (i a BIJ IE L ^ ^ 14 75^ IS a<> <b tL .5, o -e ib li — S3: {: ^ ft: X z> t ^§ ifj; $ :}i T -5 o i 

If n * o m H V X A (i $ , ^ ft: a # ii: X. r ^ T S ^ fit) (c ^ fflij tt & <^ J , v> t> 
t9>-2>l*lH14(7>B$gt«« (^«&B#tt-, ft:rt^ttttl*ldr*t-5) tCj;oTi!l;J^$ixartStt<0 

V il^, ^S.<7>mit^j: t') tc&Me<)t:'(i!tffLT±i:i^H14'JXAi:l±|ZSUgtLS 

o 

^. f -5 ^3- «t a i: r- 1= ;& o iJ'l- # FB 81 ? * ^ g ^ t* <7) ^ W O f ^ # 10 

[ 0 0 0 3 ] 

)i CO 'J X A 5: B 1*1 X A t ^ , L . 'J X A |^ P ;± * ^ ^ - Bg; L T 24B# ^ ^ 

*tv^9ii:7^iltt»'5j<, X *) mm^^ Z t . ft:^B#St(0#^e^itllltJa«W!i#5ge;fg 

UlJ-H<75^P4fltlM^«r?Si-r'i.Ci:T^>-2>o tRISr^lf^t, SitlOiSiiilXSOMi&^MIift: 

1 0 0 0 4 1 

B >; X A (± , # ^ S R ^ 6: ♦ tfC < ; ft: ia , jSl EE , 'L> ^ 1*1 * CO # < (c <^ e, 
XA«raMLIEtU'(*oit75ffigr-*>St;?ttrv^^„ :S8g8|C0->'iyh?il; 
3Rfttt#UaboT, Brt';XAeiEBS»4-(iC«I)i:1-*^ft:VXA®E*tzfeHL7t:5tt'*«0 
1 0 0 0 5 1 

B X A <o a ft J: * |fl ffi ^ ( Nf H t? »t ) <± , ^ ;f BR icfil f) , S U B )^ 
SI n (df t) -C 'S: < , . M m *) . -CHf /t Jt , » , 18 « , T «9 ic IBi S $ , mmtl 30 

•^4':^ffi:TOi!Et>t7>»5^tt^o S^'ceaSffif^iii^^tP (DSPS) »iS««T-<7)%?^^;4fft ^ 
< (Diagnostic Classification Steering Committee. Thorpy M J: International CI 
assification of Sleep Disorders : Diagnostic and Coding Manual. American Sleep D 
isorders Association, Rochester, 1990) , O L ^ ^ # "C <7) B 'J X A g BR |^ ^ {± 
tt^JgS SrBjitCL. mm<7)^iri,mtl<7>^mimW-r i> (Kajlmura N et al : B:^^m 
, Vol.56. No. 2, p. 404, 1998) « 
[ 0 0 0 6 ] 

^ <^ X r> mm i 'b fc h -t B ^) ^ <7) ^ ix mm -t ^ ii m t lx . mnmmmr ■:rTJ 
- -f- ^ $^m^mm. m % « *^ * * o wm^m^i.zii^sBgtttm$im^i> lo . m it f w , m 

»ttiSfflF»»-^Brt';XABIE|IS#Oi^fj|?trifi|Sfi«;t:fflV>(afLTV>-&o lS?!fe«i*tcfflv>c, 40 
^^ * B BE Hg li , \f y - )i' ^ , ^ )i- \£ y - )U M . ^ > V v r -tf tf > n # < * tt 

* c: t -e # * o ^< i:' y - )i'?kmMii^^^mtKmmi'^m*^^ i> Km. v& it t 4^ « 
isg ffl a s t 4 o 

[ 0 0 0 7 ] 

mm*^^o -ec-e. (i V V* V* T -tf tr > i^5gSijd»$i^tt<oM-c±8i£ t jj: o r v> .s 

/c, BBS, .4«<bo§, ffiitKS**^'^ r#*>ML5a)*J ^ f^.-^^f'^fflj 
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5j f O B BE <?5 ffi g -fk (Brismar et. al.: Acta. Med. Scand. . 223, p. 525. 1988) is X V 
B ffcOftilTKf^ C0®T (Dimenas et. al.: J. Clin. Pharmacol.. 30, slOS. 1990) 'Sr f 

mm • 'X.m') X Am^A^^ci o ^^^(Dmmm^<o'^mi,zii v v ~ > ^m<r>m'j'-i!}^^ 

0 , j« 5 h - (Garfinkel et. al. : Lancet. 346. p. 541, 1995) t S 

v h - > «0 ^3-r£>S v» (Haimov et. al. : Sleep. 18, p. 598, 1995) o ^ CO <t 'S: ^ 

[ 0 0 1 0 1 

$ tLT v» -5 o L L ^ > 9 h - ><0 ^ tc J: 0 A BS it ^ ^0 S ^ x :t 
S<^«i^, <0 gIR Ag^b*** t * f> tl 7t t -f -5 «ft (Zhdanova et. al.: CI 

in. Pharmacol. Ther., 57, p. 552, 1995) * ^ - :^ T , If IE In ^ * . B BR K » 55: # 
^ft S5ei" * (James et. al.: Neuropsychopharmacology. 3, p. 19, 1990) * 

[001 1 ] 

\ff-^VfX^\ \ Brismar et. al.: Acta. Med. Scand., 223, p. 525, 1988 

[^f#i^5;i^2] Dimenas et. al.: J. Clin. Pharmacol., 30, sl03. 1990 

!|f fjpi: W 3 ] Garfinkel et. al.: Lancet, 346, p. 541, 1995 

[#^#R=S:M4] Haimov et. al.: Sleep. 18, p. 598, 1995 30 

[ il'S: 5 ] Zhdanova et. al.: Clin. Pharmacol. Ther.. 57, p. 552, 1995 

[#P#llPS:Bfc 6 ] James et. al.: Neuropsychopharmacology, 3, p. 19, 1990 

[001 2 ] 

^ h -t i> m ^i)'<-'i^ h ^tzm^ <r) - \z , S-§-^SiJiSflf;tt3i*jtiS$ti.Ti3>) (Mish 
ima: B2f:Bi^. Vol.56. No. 2. p. 302, 1998) , IS 4 B# t= i5!t fl= t * , B F«3 U X A O E 

%\u%m'^xf/-5L\tm,B')Xu {^mnvs) <^ pi m (is )i « * -r ft -g- j± ^ < a (b 

T v> 5: v» o 

L/j**oT, B F«3 XAcOjEa-fb^^fflSt^VXIiffitB -J Xa (^^S$ft) <7) |^ ^ IE it 
$ -I*- > E ISI , $ "b li :t: „°„ <o ® Id flE tt :t BiJ ffl O il'- vMb !B> o BS ^ 5i» ^ < a t *t T 40 

[0013] 

«eo -Cals^lW l± > T 7 * K > KSOf/Xli T 7 * K > S- flf fig flg HSK t i" -& fb-g-«& S:* 
Sifig^t-r^, B W U Xa (^JjE-^fbftffl&f^'/XliWB 'J X A (^!feB#tt) cOl^i^lEiif^ 

+ K>K, + K>K<7)r;i'3-;wjc;?,7^;p^iyf(c«fiS;J3iJiSK<7?-gBXl±^SC**T7# 

K > » -e * * h >; -t V k , y > Hi « s as « <o ib jg idf /j if < t la «• 

^fig*i:i-^Bi*i';xA<7ja,n(cfeE-r^.^#:';xAKE», siek*^ iiBs*af^iSfiif^if 
X sibu. mB'jXA (^^^^t^) <oiqis<ojinicj*i-.i,K« (b#^'-j?->-, lulls') 
^ 't'lf^cji, S'liv. T«s, fijief^i • %^ti<o^-T) o5fc«ffffl«-^i-*«:Ap=nS,!yf so 
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-E- <0 i!S it * ft Ji « L J: d t -r -5 <> <7) -e ab -5 o 
[0014] 

7 y >wtR r//x ur ^ ^ h' >m.im^mmm.t -r ^ it-^^ffy^mi^mmm-cm hTi- 
^ hiz, 3f:f&^^ii , r 9 # K >K s- iofi«xJ.:i±-s-w-t- * h 'J 'J -t >; ko«^!^ n 
o ^6 * s- ?g lb ^Mc u o 

[001 51 

^ hit. ^^mmmii. mmmz X t) . z-^^z r 7 + k >® 

t ^ S6 t 0 X K h 'J 'J -t 'J K <75 3c|) * «r ?q <b 5i> L ;t o 
[0016] 

-^Xit-kU^^r y ^ K > K T ;s h -b >; K . >; > M ® 5. f>*» M P « a 

;t^^^'t< i:^>ittS:*^B§:5j-ti-*HF«3VXA<73a*tufeH-r*^ffuxA^^, mmw 

^ ^ > ^ ?s , R» «3 . 'L.^ # /u . s 'C^ > flg « . T «i . *iJ if ^) • * 4" i( o ® T ) «o as: » 

(001 7 1 
[0018] 

ISoT^^^Ui, (1) T ^ ^ ymRV/Xiir y ^ V >JSk'S:m^mK)imi:-r i^t-^^ 

s•-&^■c^^,, B F*3 XAoiE^^bf'^fflSO'VxiimB xa (^i^B^it) ff^mmiSimi'^ 
mimt imm-r i> o i«riB<^r 9* K^'g^SrflifiKflSiWKi: 1-4 (*, t 

< lir y ^ y >^<07 )i' =1 - )U X. 7. -T )i'Xlimi&mW:m.<7:> -U h L < I±^ffl5**r7^ V > 

h';iy';-tvK> •;>iiga^>t<j±ifiits-^fe'5.<.cwflifigii&)iSK<^-a5xi± 

^8|5 7j«T7 4r K>i6-C*-& h r V -b V Kli, if i L < li, 1. 3-© U ^ ^fl&KK**. 

iz 7 y ^ y > ^-^^ m ^ L fz h ') ^ >) -t >) K -e * ^ o W le CO II s& IS m li > » i t < J± ^ R 

«?S6 -1210 ?r*-rsi)&a»m ^^ibSidrtt ;t o -cab t) > -wxif, ^ ^ isc s « «• ^ -t- * is jk 

m « (f -6 o 
[0019] 

^^ma t fz . (2) « ^ US as ^ <o — sc X li ^ 95 T 7 * K > ^ f * -5, h ^^ -t K «• 

* i- -5 h «; -t K Sr ^ ^ -c ^ ^ , b u x a o i # .fb « s i>vx «e a x a ( 

T74K>K-C*-& hVjTV-t'; KS--^;t-r-5 hV^^'J-tU K<0, r7*K>gJ<0SS-g-(± 
, L < li, h 'J -t >; K L T10SS«W±-C* ^ o M8B« 

li, »iL<J±*JV'5r<JiV7 ( Mortierella ) JSlCJR-t-*ai^fj;i»t>«Wt7t'{>Ot?afe 

:y';-t';Kli, 5ffL<li, J-'f3-9-^>5'i>^«:-^t5rv»XI±'&A:t'tLTfcl%JJ]LT 
<0 h V 'j -t K * 4 o 
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[ 0 0 2 0 ] 

H ^ (± 5 tc. (3) 1 . 3-fiz: U "l^ |g as ^ , 2-ilLI,z r ^ ^ h' > l^^^m L fz h U ^ -t 
V K * 5 ^ ;W ± # * f y V U -bV K ^ ^ ^ T BE * ^ B F«3 X A CO IE -g- It ffl S J>'/ 

1 0 0 2 1 ] 

^mm^^. mm. . -L^wycm. M'L^. i9.m. rm. mmu ■ m&r . mm 

[ 0 0 2 2 ] 

±15 (1) ~ (3)<^m.mm(DMmt tx it, m^i£. ^&^i&!tg!ixiimmis.mmf)'^if 

htii o ^ Al B ^ 1) OffiflXfiJi , » i t < <± , r 7 ^ K > K» t TO. 001- 20g 

■cab-So r^^Kv^^WfiKltaS^t-r^-fb-g-tKis <fftL<(4. T ^7 ^ V ym.<7)r ^ 
■- )u JL 7. f- }\^ jiii m nsLsn m. (o — u i> l < a^^u^^r 9 ^ k>k-c*>^, h v ') -t ') k 

& h 'J "J -b Kl±, »i L < 14, l.S-ffi 2-fi[ »C T 7+ K^^Tj^ig-a-L 

fzh ') W K-r-*-2.o - <73 P{j|iflt|&^(±, »f L < ^3(?j8Sc6 ~ 121i «• * 1" * Jig 20 

[ 0 0 2 3 ] 

^^mittfc. 1 , 3-e (- 4" m M as ^ . 2-15: r 7 ^ K > ^ 75« ^ L ;t h -t 'J K 

A p°B X 14 * A ffl 6: p°B -c * a o 
[ 0 0 2 4 ] 

:^^mittt:, B V X A <0iE1Srfkf^ffl aO'/XJ4«E B >; X A (^ifel^ff) (Dmmi&m 
f'^ffl?-*1-^afi£tlOSSit;^r*-C*)oT. T 7 ^ K > ^S. 14 r 7 ^ K > ^ ^ ai^J!e 30 

aS®i:i-^.'fl:-^^$r#?*-C, ^>-5VM4T9^K>^^||gfi?){C-g-*L^v^. *-i)VM4-g-W 

[%?gS-*iSi-«.7tii>0«:a<D3l^^.] 

[002 5 ] 

*II?U4, T 9 + K >BIS0f/XJ4 r 9 * K VKSr«fi£BiJWm i: 1- ^ -fk-^il^ t -g- , B 
<; X A <75 oE^fkf'^ffl 5. U-VX I4ffit B 'J X A (^^^fj-) 0|BlPiEjtjlpffl=J:*-fSl>::ftp°n 

[ 0 0 2 6 ] 

^^m<oiSii&mit, BF*3';xAoatt{cjeHi-*^«:';xA»c«, sirke*, BKffl^ 40 

'L^lf^Cjt, Mffi, Ti«, fJBf^3-«*;^;<7)®T) <7>TFKXI4 5fc^f'^ffl 

Sr*t, «fc:ft;p°p, tt«:ftp°B, «tltt:ftp^, #5e«1tfflftp=q, %i)}!&m-k^u. ^Am-kS,m 

[ 0 0 2 7 ] 

, T7*K>Kta, ■p||xlf:*;Vv't7A:^, ■^h';'t'Am;^t'$-^(f^C:t7!»tt'g!ao t fz 
Kxf-;wx;^x;H;^Sr|^{f*ii:*»r§-5.o t fz , #fi£|ga*^<0-ffl5X(4^ffl5**r9^ 50 
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g 'fc t' fIJ ffl 1- -5 i t T' # -5 o 
[ 0 0 2 8 ] 

ft fp <o a Id «• # ^ ^ tc {* , r 9 # K > m I* f 'J >; -t >; h' ^ v > mn<r>W-^.. # 

tc h 'J >; -b K (75 ^ ,^ -t ^ t 7)f M t L o r 9 * K > ^ Sr * -f -s h -t 'J K 

y >mi:m&mwj^t tx^^-r ^ v K«:xiiatnc?ijffli-*ct7>tpre6t5ri9 
im-r ^ z t imviiz Lfzo 

[ 0 0 2 9 ] 

h ^^V-tV K«r«^-t*^8&S^^cOT t>r7^ K>^«O«'^7j*20*S (W/W) X w ± . » i 
L < (4 30* a XJiA ± > J: •) <if f L < (4 40a 3: %J.:]l ± r- * * Jig ( h V 5^ -fc U K ) 75* ft B°p 

[ 0 0 3 0 ] 

;v 7=- -f 9 ( Mortierel la ) ^> rJ^■f'^■:t-■^'9;^ ( Conidiobolus ) ^ ~7 -f -f- t7 A ( P 
ythium ) S , 7 h 7 h 7 ( Phytophthora ) JS , ^ ^ v 'J ^ - A ( Penici 1 Hum ) JS > ^' 
D K ;^ ;}? i; i — A ( Cladosporium ) S . A 3 - ;W ( Mucor ) JS ^ "7 -f V a - A ( Fusarium 
) r 7^ )V ^ )\> 7^ ( Aspergillus ) R , n - K > ;l' v ( Rhodotorul a ) « , > h * V 

^ 7 ( Entomophthora ) S , -i- # y > v A ( Ech i nosporangium) -f U V ^ 

=-7 ( Saprolegnia) m K m.-t i> Wl^^ i m ^ ^ t X ^ !b o 
[ 0 0 3 1 ] 

^- ;p -r u 7 ( Mortierel la ) ^■=e;u-r^'aLV7 ( Mor t i erel la ) SJSl-S-r^Si*% 30 
f{i>'Pllx.lf-=e;l'T-'i'J^Vv-^o>;;y5' ( Mort ierel la elongata ) , ^ }V ■< ^ V y ■ 

^ v r ( Mort ierel la exigua) . ^^W-r-fJ-U^-V-fi^n^-^^ ( Mort ierel la hx 
grophila ) . ^;i/'r^xu9 • r;Ptff- ( Mortierella alpina ) ^Sr^»f-5C:i:**-C§-i) 
o ^ \i 7- ■< :^ V 7 ' ^ > if f ( Mort ierel la elongata ) IF08570. ^ ;W -f ^' 

• jt^v'^i'T' ( Mort ierel la exigua ) IF08571^ ■=e;i'r-'C-x.P9 ■ V ^ if u y ^ =7 
( Mortierel la hygrophi la) IF0594K ■=e;V-y--fa:.W9 • 7 )V \i ■i- ( Mortierel la alpina 
) IF08568, ATCC16266> ATCC3222K ATCC42430, CBS219.35> CBS224.37. CBS250.53> CBS 
343.66. CBS527.72, CBS529.72. CBS608.70. CBS754. 68^ B *fe ^ tf ^ t T § S o 
[ 0 0 3 2 ] 

c:^tlb<offi:»{iv»•r^^^>, izWL^nvsmm Kmnm'^ffi (ifo ,so'*iiorp'';* 4o 

y • 9^-f-iJ)V^'<:- - nVi'vaV (American Type Culture Collection. ATCC) S 
LK, Central Bureau voor Schimmelcul tures (CBS) ii* h h> h U\W.ts: < A^-f ^ C t jj* 

SAM0219 ({)SIW®S«8703-^) ( « X«f » » 1239-^ ) * 156 ffl -f- & ^ t t "C # 4 o 
[ 0 0 3 3 ] 

tLTIi^^^l^n-X, +vD-y!,, -9-7*0-;^, bT^S 

a « ffl -e § * 7i» , w it IS, tc PI ip n * lf><0 T «4 * V» o 50 
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I 0 0 3 4 1 

mmm t Lx {i^-f h > , mm^^ . ^^^^ 7. . ^ol^x, ^ \ ^ n.. - y % 

3!?iig«rfflw»s c: t § * o <0«i.j2«iit:iS i; V >Km, v -i^ a , ^ 

« t 5: v^iS^gT * ^X(3r# |C$U|5H4 =& v^o llffl±-|StC, ^ # jf. 14 0. 1 - 40* S ( 
W/V)X, »i L < 14 l-25SS(W/V)XOiftS-t S W75*Av>o W % <7) S ^ ^ in * 14 0. 1 ~ 10 
Sa(W/V)X, «f S L < »4 0. l-smg (W/V)%t LT, lg^:^tt>tCg«jl?.S-o£JnUT 

<'^o 10 

I 0 0 3 5 J 

Jig (h'Ji'V-tg K) ?r3f:%qg<o;ft-^^^t-f;&C:i:^>T|;;£„ i$^t4, :^S|2-4B§* 
-e**B^^ii51)iS. :^«2-4B S fellit7)«rftii&^««S t o *!) O R ^ jl^ iS K (4 l-8fi » 
fiF* L < <4 1-4*1: %(DiftJS tL, lS«:lSJit«J3J:lKvftl|gSflHS!<^tSlJ«80WO.^.j^^ji*jl 
?35 J!)D L ^ S 'i: ?3s in L ;t ^ jjS! CO ft^ (4 2-20S s ftf i L < (4 5- 15S fi % t -t * o i5 > 
B^iejfiffli3J:D-*rftJ5&^«ffl*i5«cr)M-Cc7)^^i(pcoil'>:iSJq»l4, ^%(D'^%mmm\-^^^ 
CTi^iPL, :^S7B §J-J.P#, 0t L < i4 3gS6a.iJiiP%, J; t)»4 L < (4^^4B BJ-J.!^ 
OJgi(fei=t'O^?!?iB«ft4:0i:5r«.J:d(c-t-*ife, T^^K V K * 45«fi«Ji».±-&3fir -f S 
ffljSt ( b >; -fc 'J K) Z t il^T^ ^:^^m<0:ntSj^^ t -t ^ Z t § 4 o 20 

[ 0 0 3 6 ] 

14 20- sot; t L , i Tt: 20- 30 1: lCT^«LTM#:*limHi-L*;tf^5~- 20"C T ^ « t: ^ 

fl*^^ W^ffi^f ISfOJIIK^WSiJ'^ ^ ±^-ti: L * i h :i»*T- i o «fe pH(4 4- 10, iff i 
L<l4 5~9tLTa^ia#j&^, ffiffi^Sf. X«4»SJt«Sr=fTdo l##J4aii?2~30BW 
, «F t L < (45~20B ra, J: •) «f i L < (45- 15B Hff o o 
[ 0 0 3 7 ] 

f>n-&';/N---tfl4h';^";-t"; K<75&tt#^14l4^:<, iD**<!Sffittl4-««^0?gc(CJt 

L T , ^ C 7t PUFASS 53- -t >; KKT-^;^ 7^ ;v^c^RlS7}«jfH i ^ ^fc f L r . i^JS^ISfn 
fli as K S5 *!) lb *t 7t h U -t >; Kt'Sr-a ( TEnhancement of Archidonic: Selective H 
ydrolysis of a Single-Cell Oil from Mortierel la with Candida cyl indracea Lipase 
J : J. Am. Oil Chem. Soc. . 72, 1323-1327 (1998)) o 
I 0 0 3 8 J 

V >m.i^^-i- hmm ( h V 5^ -t v K ) <o ^ j5& k -t r 7 # k > ^ <o ty 14 , m 

'if<x *H5tC{4, ftiffi tCjSJS UJ4T9+K;'mo«6Jtffl:^«W^U5:^^|^()^>»? 
, 10s fi %W ± CO T 7 + K > K 4 1- a fft Si ( h 'J -t K ) -C afe o T H ® W U (4 

I 0 0 3 9 J 

^ibt:, 3t:%w-e(4«fiS;j!gj!s®sco-spxJ4^«R7jfr7+K>K-c**h';i^';-t'; Kt 

L T , 1. 3-ffi U * illJi K , 2-^ tc T 7 + K > K a L h U V) ^ K ffi ffl i" * 
it^f-c^-So 1. z-^ 4" Sft flt as K > 2-fiz: u r 7 + K > ® -g- L h >; >; -t 

V K «r S't ^l' ± , fif * L < «4 10* ^mJ-Jl ± , ^ <b {i? i L < 14 20* -"W- %Ji). ± . ffi <> » J L 50 
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< l± 30^ ;H6Jil ± ^ tr rft JJi (V')y<}-t') K ) Sr ^£ ffl i" -5 w i: T # 4 o ± 15 h V V -t 

^m^f h ix^ # U 1. 3-* 7" 'J n ^' ;U-2-T -7 ^ K y 'f ;v -i^ 'j -t n - (mm TSASJ t i> 
f§-<i- ) t t v»o 
1 0 0 4 0 ] 

i . 1 . 3-e (Ctf Si IS K , T 7 * K > ffiS ite -g- L h V -b >; K li , ?L 

iSjABao^JS it ft L (ZJ±. « iS t rill l)i ( h >; »; -t 'J K) i: -5 o -l&izmm 

( h V -t V K ) iSr « IX L ^ /J> J» <75 tf. U A -5. t P ^-N- - -tf T- JP tK 5?- «? tt ^ Z iD B 

-'N'- ■f7jn.3-'(5:#^fi<) -c * 0 s h -t 'j k<7) i,3-'e:*'^ ^xT2i3-^ ooisgts&ts^;*^ lo 

•C # , mf^\,Z I ^)-^<D2-^ >f r ■> /i' ') ^ a - )U (MG) 7>*^«i-4o C: C0 2-MGI4^^1lf (C flS 

o 

[ 0 0 4 1 ] 

tfz. 2-MGIi)iBftS^U^tt* i:5^M«14^Jfi<j^r«»§ S- UT. ^ »| St )i» » ^ iR JR 1± «• S5 *i> 

hm^ i-r Z> o '^lz^fiJj|aj®it2-MGl±3V;^T-D-;v^"j vflgg^t-^uflBrt-^^-^ 
5-t;^^:^•g•fiS^LT/J^)ir±&^)!a^c^lJji^i^> h rv^ui^u-to-^Koff-g-ft;**^:: 

, u r v ^ K :^ m 5>« L 7t h >; >; -t 'J K (4 s ® ^ r4 IS ( h >; -t v k ) t j& 

[ 0 0 4 2 ] 

1 . S-'CS: ^ flg as ^ , 2--f5i r 7 ^ K > ® ^ -g- L 7t h V V -t >; K * fit) ?i IS S 

T T , h >; -t K CO i. s-'fii <?? ^ :^ ^ u o f-^ ffl -r -5 u /f - -if .«r it ffl * * i 

[ 0 0 4 3 ] 

11^4 t =5: a yftJi ( b 'J -J -t 'J K) 14 r 7 ^ K V «• t "T * h U -t >J K 

T- , b >; -b K =£r ffl s6: i- * ^ flg as ^ U it -t ^ r 7 ^ K > ^ CO »J -g- ^ -g- {c (4 30 

> * S t& rft JIS ( JH fl- b 'J -t K ^ t>* 1 , s-fi: <r>mi9iWi<n ^ <r) ^-^^x^i^mmWLt 

-30*C i (9 , < 30-50X: , » * L < (4 40-50*0 t -f Z> o 
[ 0 0 4 4 ] 

h -t >; k o i . s-ii <o j:. ;u *t -g- # # s<j f'^ « -f /n- - -if i l -c . x. if ^ 

y V X ( Rhizopus ) S ^ V A 3 - ;W ( Rhizomucor) JR , T :^ -rt. )V ri' y^. ( Aspergi 1 lu 

s) m^j: com^^^^m^t ^ <r> ^ r wm.') - fj: t' ^ ^ z. 1 1^ ^ z> o t-i)- 

^ - -t* o VM4 . 11? flg £0 <) <0 Sr ffl v» ^ ^ t T § ^ , ■PU X. If , 'J V 7" • P v - ( 
Rhizopus delemar ) <D V - -t' ( BB 3 IK 31 ( ) Si , 5- U - -tf ) , V A n - ;l. • ~ - 
''^ ( Rhizomucor miehei ) CO V - -tf ( >' ^ • y ;l/ -f ;^ ^ ( *|c ) , U --K -f -f A IM 40 

),r-t'^;u^;i/;^-^:^-( Apergi llus niger ) O V - -If ( ^ S8 51? ( ) , y - 
■tfA) ^7><^»f f> as i *t ICPIS L T S tt -e {4 ifc < ^ 1, 3-tiz:#M 6*1 'J - 

•e r * *v T s i t r § * „ 

[ 0 0 4 5 ] 

40*0 « ± t * «!) , » ^ <0 » ^ ft ?r ft in -r * § 6<J T- @ 5e ib ii ^ U @ 5g -fl: L 7t - -t* S: 
iSffll- i t S L v>„ B5efbffl<*:t Lr§^?LS ( -f =1? - 7 ;^ ) «Ii&-C*>oT, *5jlO 
0* > h n - A JilJi ?L fl «r * i- ^ * >^lft«li&fflfli:, 00 i. Dowex MARATHON WBA 

[ 0 0 4 6 ] 50 
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(ci* LT2-5f&fic7)?^r -t h > (^11 X. (f-sot:) ^ mw L -A^ h u ^ izm ^ r i Mm ^ 

Ke^j^Tli. H5eikti#:iU*tLT, 0. 05-0. 4« S <^ 1. # # fit) 'J - -tf «r S KS O * 

■t - t 7)* f # ^. o - o (r J: 15 ^^j 90%O >; - Hf ^ @ 5e -fk $ H a , Z <r> t t 
■C li^ :^ V- )^^i^mmi^ < m ^ -r. tK I-IOS * (W/V) % t Ja ;t * g ( H vfll fli t flt 
8*K) »i L < (±*l-3*gX4:*D;t7t*S4'-eMftta-t--5> ^ t tfHJt-fkSS^Ii^ 

[ 0 0 4 7 1 10 

^ :^ T HZ < < i-j: *) ^;t,;jc^fi**#v»*&-g-ic{iai*i9-»7>*jec:i}, i^V 

-t KO !5]i|X^7!if{g:Tf ( So * 5}- }^ CI *t. I? 'J -b 'J K , ^ VV -t V ^ m ^ 

ti:h) o L^-L. z<7)i^^^ m^mi,zx'omi^Lfcm^itmmi:iim-ri>zfr^. ^buz- 

mimz-rzti)fr^$io ^ h izm^m<7>mmi m^-t z z t -cmnkmi^t^-r i> z t i> 
-c * * , 

[ 0 0 4 8 ] 

z<DX^iz, »iM4«r*1- S HSg-ffcas^^fSffl L , » K JC ta « «• ± »f * C t T , 1.3- 

!|t ^ fit) V /N* - -tMC S Id 14 O © (-^ r 9 * K > ^ ;t 1- -5. ?a li ( h U -t K ) (C j3 20 

rt, S:i£>^ft^Srig:T$-<i--&it^<. 1, ic rfi ^ , 2-f2: tc T 7 * K >• ^ jjf J§ 

[ 0 0 4 9 ] 

IJ;:fen°BSfl-ti:*>(CE'&-t*ii:**T-S*o idT, m ^j: M t (t . ^^-kSh Wi^ i,z 7 y ^ 

[ 0 0 5 0 ] 30 

» ^ J!S as K o — gi5 X li ^ SB r 9 # K > m ^ h >; 'J -t >; K (7? li , ?4 jjt 

( f .J ^ ij ^ i; p ) <0 ffl 3^ U M L T ii M PI o pj te 7>« * 0 , p°o , , E a > ^ IK SB 

ff]-&<Dmm^vfiz^-m^tLrmm-i-izti!)tTz>o -e-Lr, ■teo'ffiflaiWs -ffifflsuM 

[ 0 0 5 1 ] 

mx.(£. ^s,m.&^ t Lx -sftAp-awflfe, it^ttftja, ^mmm-ksi,. ^m!>?.mm 
mm.. ni,?.mmm%. 9i'Mm-ks,. iimm±s,xii^Am-kshmimifzztii^x^io 

<omm^\zmmimz.^ks,. v - -f- y y m<r>mmi^ t lx mm fs^^ ^ ksi, . - ^ 
<7)msii-k&. ^ y ^-^ffimT.^izmssirtsax.^mx'k.s,. * * vMi^- k tr^ ^ ^ h ^ 40 

mmks,. mm-k&. ^m-ks,. T^m-ks,. t fzinkm-^zmm-t i, z t ^^x- ^ i ^ $ 
hiz. ^t&itk&. smsx. isag«i5niffio3g®-c*oT"b«:b=s:<, m k i£ . '^m^mM 
. mm. m^. hu-^, F^flEffi, mmm. sim^s.. -> n ^ •7'^<ojnijK®.-e* o r <> i 

[ 0 0 5 2 ] 

nn ^ S nn 

US, 75'-K>g|^^^, 7-fDX;u->>JS, 3^y'K, is :t: ^ ®S S§ 31 , 7+ 50 
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, rf V - ;^ , tr -7 V SI ^ ^ , -t -9- -^e - , y r - )\^ , ^ r ^ p-i^ ^ > 

^ - i^* V u ^ T 7^ y ^ ^ Wi. ;^-rn-;i/S> f-;P^>a, ^S^iS^S. 
y -f K . y > m '^<i^ t: (D X, ^ tj: ^^^ifji^it^] X. xf r a )\^ 

•r ;i/ , T ;^ ;i/ > ^ X 7" r V > ^ X -r ;u . r ^ ;u b K n ^ v r v - ;^ (BHA) . r f- 
;i/ t: K n ^ V h ;i/ > (bht) . ^ y -t-^ ^ ;v fc: K n ^ y > (TBHQ) . 4-e K n i|r v > ;w -2 
,6-v'-t-7'^ 7 :t y - (HMBP)Cft« $ i\ ^ I o fj: ^WuiKWiitni: m^f ^ ^ t t^X- ^ Z> 

o 

1 0 0 5 3 ] 

hr77iD-;Hi-ei±s a-hnvin-;!., /3-h=77a:.n-;w, y-ha7iD-;u 
, ^-haViD — e-\--=i-7x.u — e-hnViO — 7-h37in-;i/i5J: lO 
t>'hn7iD-;i.jii;^7^;i, (i^^b37in-;H^) Ii5^^if^::i:;6*r*|!^,<, $f>ic, 

1 0 0 5 4 ] 

:^7->y-m. mm.m. ^^n. mmn. m^^nmm im. x^-y-;!/, a 

, a-^;;^^'--^, •}^V-9--;'*7'fK> $;VJ'5'>/N'i'a, L'vf^V 
ifTjtpJffbix*, ^JDSiJtLTIi, •pilx.Jf, \£ 9 \ *tlj®?, «feSiJ, # 

# ^ S W it ^ 7 r ^ /t - , ffi » K , 5 V ;v . * S ^ , i)i K <b . « # SiJ , ^ # S") , 20 

v» *3 tt -e (± o 

[ 0 0 5 5 ] 

^\zhZ>o T 7 ^ K > K</) - B ab ;t •} fb Offing li K E TO. I4g, Rlffi^blZfO 

.19-0.20gi: 0^^7»** t) (flgSi!^S^4, 73-82. 1995) , ffiSS^ $ tc l± -€■ n Jil ± , 

^^S-fll^JJ&tt^tl-'i.^t'g-^OfiKA («^x.<f. 60kg tLT) - B^TttJOm^ili 
, T7#K>Sia»»tLT, 0.001g-20g, jtf * t < <±0.01g-10g, J: 0 Sf * L- < J± 0. 05- 
5g> m t 5f i L < 14 0. lg-2gt -f- -S o 30 
[ 0 0 5 6 ] 

*e*tfi fin t *r a . ?^:;t'L, tfc; A n°n U SB -g- -f" * j|6 *«f fi . BE ;£> Ifc A p-S <^ « IX » J; 

Sr -5. h 'J -fc >; K Sr ae -r 14 , r 9 ^ k > ^ t l r o.oooaaix 

JiJ.±> » f L < J4 0.003fiftXJ.:l±, J: 0 » S L < !4 0. 03» a %JiJl -h t=t^J:-)(iie-g--t-^, 

o $ f> . 1 , 3-fa: I- SI sg a* m 56* , 2-'e: r 7 ^ k > k 3>*«r l 7t h u -t k «: a 

t: E -g- -r S * (c (± , 1 . a-e (c * J3& a* m ^ 2-f4 \.z T 7 ^ V > mt^ m L fz V if ^) 
■t >; K t L T . 0.001fi4«Jii±, » i L < l4 0.01figXJil±, J: •) » J L < (4 0. IfigJtJil 
Ji t "J" •£ o 4Q 
[ 0 0 5 7 ] 

ii. B*^«:^^^ls«<o:^^*^vM4-5•^^^cml:'^.:^rffitc^^oT9i3iti--^,^i:;i^■c§*o 

[ 0 0 5 8 ] 

«SP^#54»flF t L v»o O^t^^ oS#fi (4 . #fi, i^^^, ^#1113^^; 

f U J: I) M 5: ^ , X. 14 , fiK A ( 60kg t LT) ~Bmfz<0^^m(r>r^^y>^RV 
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Olg- 20g, tif-t L < l± j^O.Olg-lOg. X ^W-t L < I±*fj0.05~ 5g. «fc t » i L < {±*<J0. Ig 
- 2g^ - B 111 ~ 3lllc^3-«9 t TiS-^i- & O:** J: v»o 
[ 0 0 5 9 J 

I 0 0 6 0 1 

m.-t ^ Z t -A^mt L^^ . t fz. BaC0'j>J3gg)Klclii'f3-9-^>5'ji>^<7>t!|-g-7)f^^'^ti 
i&^^Zt^^h. ^5t^<k•J^'f3■9-'<>;?•a::>^S:■&i;&V>Cli;:6^M^L>»o S/^, JH'fn 

T 7 + K K =f -y-^^-y- > Kit (aft) tJ^O. l- 15cO$EH. ftfiL<l±0.25~l 

[ * JS ] 20 
[ 0 0 6 1 ] 

^fctc. *ifeMtcJ;J), 2^I&B^ 4: $ tc*#:W*ci5iW-r -6 „ L U , *lfe?gi±, T IS W * 
1 0 0 6 2 ] 

XA<OiEtfl:<tffl;at>VX{i«B y Xu^ (^!l^B#t1-) O ISI ins it ^ «r * L . HrtVXA 

. rm. mmyj ■ m^pu <r>&r) <r>i^wxii^mi'i^m im-r ^ z t ^m-k&is.nsL^<^^m so 
m^^RT//xiim-s:Sxm.^^ <7>mmiis,m-r i fz (o y ~ )i' ^.i^^^^ > y u -y h ^) 

I 0 0 6 3 1 

r7*K>^±^Bi: UT^^P-f-fJ-W^ • r-'l'tff- ( Mortierel la alpina ) m tz 
o n - ;^ 1.8X> aiiflt :»cS^3. 1X> ±3.^0. KH2PO4 0.3%, Na2S04 0.1%, CaClj • 2 

H2O 0.05XS.O^*MgCl2 • 6H2O 0.05% trig *b6kL?r , lOkL^ !g « 9! K L . 12) l6pH 4- 6. 0 
Pl^LfCo t(r^«iS30L5r^a L . ?a)S26t:. ii ^ a: 360mVh. « ft HE 200kPaCO ^ -C 8 H 
m<om^mW^mi:^ ^ fzo a#i!&{i^#Sfi^SJK«rlO-15ppm4rSi«Fi-S J: ^ ten 

*n-2.5XWSEHrt t ^ J: T (c, *t Jii |^ li 0. 5-lX «r « L (±ie<^X»±, fifi:(W/V)X 
[ 0 0 6 4 ] 

fK*'A, ffii^, 8Ji*, H^-fe) ^r@T. r7^K>^-g-*h';i^';-t'JK (T7*K>®?(± 

h u >; -t u K<oe^^^fi:ll^c ig^) isokgi^tz o (b tt Si ( h v u -t «; k) i 

^ )U JL r- L . % h fifzmWim ^ "J- :t. :k )\^ or 7. ^ u -7 Y {T y ^ -t^'5^lgr L 
tztZ^. ^ flS as K t- ,S *i) -5 r 7 ^ K > K O tl -g- 1± 40. 84X-C * o ;t o 

[ 0 0 6 5 ] so 
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^ is. >''f;w5'?^>K, ^-rruvK, :^■^-<>'M^ y ~ n^^. /-'wu^gj, -y 4-^ 

^ _y - i; y V > ^ ^: t'^r, i^ 11. 63%, 7. 45«, 7. 73%. 9. 14«, 2. 2356. 3. 27%-e * o 
fzc g <b . ± le T 7 + K > m * rfi J56 ( h V -fc K ) ^ )V :i. :^ 7- )V \tL . T 7 
^ K V K a: i >^ -f «• 40X-& tt m^U^ "f- >^ ^ :^ )V m,'^ ^ -f)^ h . •ftfe<Oia!iifSfr^' 

1 0 0 6 6 ] 

^ifega 2 . 1 . 3-fl: u $1 ji& ^ , 2-ia u r 9 ^ k > 1^ ^ l /l- h 'j y 'j -b k (sa 
8) » 5XJ.:i. ± tf h y -fe k o » ^ 

1" :t >- ^SJft^SIti'* (Dowex MARATHON WBA : V ^ ^ i] A' , jS If ) 100g?£r . Rhizopus d 
elemar'J /n' - -tf 12.5X*^?S { f - ^ M% : m iHmm iW) ) 80mlt;Jl}S L . it T 

'X . ^ Jfe ^ 1 -r- » T 9 ^ K > K * 40fi S * -f- -5 h V -fc K ( TGA40S) SOg. 
* r ;wKl60g, ±fBH^'fl: V -if 12g> 7K4.8 ml^30'CT48^H, mW (ISOrpm) L 

<b K !£• $ Hi- o R )£■«*?■ 7 , S tD iS flX •} ^ S , r& 1± -fb $ n @ ^ - Hf S: If 

o 

I 0 0 6 7 1 

H ^-(b 'J - -tf ( Rhizopus delemar V - -tf . ti^*: ; Dowex MARATHON WBA, iS S 
) lOg* '^'V^-yhf-M^TtryX^^A (1.8 X 12.5cm, #1:31. 8ml) U L , *ifitni 1 
t?|#f^TGA40St * y; ;U®J«rl:2lcS'g-L;tS'g-?iaii&S:-;eO»EjS (4ml/h) r * 7 A it 

a^S:t& ?r ^ i t T- , SJSyft St 5- 400g«: # 7t o ^; iJ , * 9 A ja (± 40-4 1 "C t 

L 7t o # tL S )£ r* 5& * S I& o * y V JW m S SI O Si as K Sr ^ @ i f) IK i) 
ftfflrill&OfflSiX® (JK^-A, IKK, |8i*, Kfe) 8A8 «• # * i" ^ ri Hg ( 

h >; r >; -b K ) i^fz„ 

[ 0 0 6 8 ] 

%^^mm ( h ^'•j ■t k) osAsow-g-^ii'^^t t ^ , 3i.6x-e*o7t (^rfc, sps 

> 808, 8L8, 8G8, 8D8CO #J -g- li -ettO. 6, 7.9, 15.1, 5.2, 4 . 8«-e o „ h 'J 5"; 

■b Y (r>2-^^^t if&mm?. o, l, g, DJi-ett-p^v/f ;u $ >m, ^ ') y 

5 h U -^^ -fc n - ;u , 808(i: 1. 3-* ^ >; D ;u-2-:i- b 5^ 'T ;V - 'J -t n - ;l/ , 8L8I4 1 
,3-:* y D ^ ;i/-2-'; y U ^a- -Y ;P - 'j -to-;!., 8G8(4 1. 3-* 7* n ^ ;u-2-y / V y 
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